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(54) CDMA mobile telecommunication method and system 



(57) An base control station (10) transmits, when it 
receives an origination signal or page response signal 
from a mobile station (200) through a radio base station 
and discriminates from signal strength information of the 
adjacent cell that the mobile station (200) is present in 
a boundary area of an adjacent cell, control channel in- 
formation used by the radio base station to a radio base 
station (100-2) of the adjacent cell. The radio base sta- 
tion (100-2) of the adjacent cell starts communication of 
the control channel in accordance with the control chan- 
nel information. The base control station (10) transmits 
a descending control channel signal for the mobile sta- 
tion (200) to the radio base station and the adjacent ra- 
dio base station (100-2). Each of the radio base station 
and the adjacent radio base station (1 00-2) transmits an 
ascending control channel signal received from the mo- 
bite station (200) with a signal quality of the ascending 
control channel signal added thereto to the base control 
station (10). The base control station (10) selects one 
of the received ascending control channel signals based 
on the signal qualities of the ascending control channel 
signals. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to a CDMA (Code Divi- 
sion Multiplex Access) mobile telecommunication meth- 
od and system, and more particularly to a hand-over 
method on a control channel in a CDMA mobile telecom- 
munication method and system. 

Description of the Related Art 

[0002] As a publication relating to the technical field 
to which the present invention belongs, TIA (Telecom- 
munications Industry Association), El A (Electronic In- 
dustries Association), IS-95-A, published May, 1995 
and so forth are referred to. 

[0003] Various multiple access systems are adopted 
for a mobile telecommunication system such as a cellu- 
lar system. A code division multiple access (CDMA) mo- 
bile telecommunication system which is one of the mul- 
tiple access systems is a system wherein, in order to 
identify an area called cell covered by each radio base 
station, a unique spread code is allocated to each radio 
base station and a same carrier frequency is used in all 
areas. 

[0004] In the CDMA mobile telecommunication sys- 
tem, a mobile station first searches cell identification sig- 
nals transmitted from radio base stations and selects 
one of the radio base stations which exhibits the highest 
signal strength. 

[0005] Then, in order for the mobile station to talk, it 
communicates control channel signals such as an orig- 
ination signal or a page response signal using a control 
channel of the selected radio base station. Then, after 
the base control station confirms that the mobile station 
can enjoy a service by the self system, it allocates a traf- 
fic channel for talking to allow the mobile station to enter 
a conversation condition. 

[0006] The conventional system described above, 
however, has a problem in that, when a mobile station 
is present in a boundary region of an adjacent cell, a 
channel used for transmission by the adjacent cell (for 
example, a pilot channel by which a cell identification 
signal is transmitted, a control channel or a traffic chan- 
nel) so interferes with communication of the mobile sta- 
tion that the mobile station cannot receive a control 
channel signal of the cell in which the mobile station is 
present or a traffic channel signal immediately after a 
traffic channel is allocated. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to pro- 
vide a CDMA mobile telecommunication method and 
system which provides augmented ratios of reception of 



a control channel used between a mobile stat ion present 
jn a boundary region of an adjacent cell and a radio base 
station and a traffic channel signal immediately after use 
of a traffic channel is started to raise the call connection 

5 completion ratio. 

[0008] In order to attain the object described above, 
according to an aspect of the present invention, there is 
provided a CDMA mobile telecommunication method for 
a CDMA mobile telecommunication system wherein a 

10 plurality of radio base stations are disposed under one 
base control station and a control channel signal and a 
traffic channel signal from the base control station are 
communicated between the radio base stations and a 
mobile station, comprising the steps of transmitting, 

is when a call is to be connected, an origination signal or 
a page response signal to which signal strength infor- 
mation of an adjacent cell is added from the mobile sta- 
tion to a particular one of the radio base stations which 
exhibits the highest signal strength, transmitting, when 

20 the base control station receives the origination signal 
or page response signal from the mobile station through 
the particular radio base station, control channel infor- 
mation used by the particular radio base station from the 
base control station to a radio base station of the adja- 

2S cent cell if the base control station discriminates from 
the signal strength information of the adjacent cell in- 
cluded in the origination signal or page response signal 
that the mobile station is present in a boundary region 
of the adjacent cell, starting, when the radio base station 

30 of the adjacent cell receives the control channel infor- 
mation from the base control station, communication of 
the control channel by the radio base station of the ad- 
jacent cell in accordance with the control channel infor- 
mation, transmitting, when the base control station is to 

35 transmit a descending control channel signal to the mo- 
bile station, the descending control channel signal from 
the base control station to the particular radio base sta- 
tion and the adjacent radio base station, transmitting, 
when each of the particular radio base station and the 

40 radio base station of the adjacent cell receives an as- 
cending control channel signal from the mobile station, 
the ascending control channel signal with a signal qual- 
ity of the received ascending control channel signal add- 
ed to the ascending control channel signal from the radio 

45 base station and the radio base station of the adjacent 
cell to the base control station, and selecting, by the 
base control station, one of the ascending control chan- 
nel signals received through the particular radio base 
station and the radio base station of the adjacent cell 

so based on the signal qualities of the ascending control 
channel signals. 

[0009] When the base control station is to designate 
a traffic channel for said mobile station which is commu- 
nicating the control channel signal with the particular ra- 
55 dio base station and the radio base station of the adja- 
cent cell, the base control station may cause the partic- 
ular radio base station and the radio base station of the 
adjacent cell to start up a traffic channel so that traffic 
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channel designation signals of the particular radio base 
station and the radio base station of the adjacent cell 
are transmitted to the mobile station. 
[001 0] According to another aspect of the present in- 
vention, there is provided a CDMA mobile telecommu- 
nication system wherein a plurality of radio base stations 
are disposed under one base control station and a con- 
trol channel signal and a traffic channel signal from the 
base control station are communicated between the ra- 
dio base stations and a mobile station, comprising 
means provided on the base control station for discrim- 
inating, when an origination signal or a page response 
signal from the mobile station is received through a par- 
ticular one of the radio base stations, from signal 
strength information of an adjacent cell included in the 
origination signal or page response signal, whether or 
not the mobile station is present in a boundary region of 
the adjacent cell and transmitting, if the base control sta- 
tion discriminates that the mobile station is present in 
the boundary region of the adjacent cell, control channel 
information used by the particular radio base station to 
a radio base station of the adjacent cell, means provided 
on the radio base station of the adjacent cell for starting, 
when the control channel information is received from 
the base control station, communication by a control 
channel in accordance with the control channel informa- 
tion, means provided on the base control station for 
transmitting, when the base control station is to transmit 
a descending control channel signal to the mobile sta- 
tion, the descending control channel signal to the par- 
ticular radio base station and the adjacent radio base 
station, means provided on each of the particular radio 
base station and the radio base station of the adjacent 
cell for transmitting, when an ascending control channel 
signal from the mobile station is received, the ascending 
control channel signal with a signal quality of the as- 
cending control channel signal added to the ascending 
control channel signal to the base control station, and 
means provided on the base control station for selecting 
one of the ascending control channel signals received 
from the particular radio base station and the radio base 
station of the adjacent cell based on the signal qualities 
of the received ascending control channel signals. 
[0011] With the CDMA mobile telecommunication 
method and the CDMA mobile telecommunication sys- 
tem, the mobile station present in the boundary region 
of the adjacent cell is put into a soft hand-off state on 
the control channel, and a conversation condition is en- 
tered while the state is kept. Consequently, even if in- 
terference from the adjacent cell occurs, the call con- 
nection completion ratio of the mobile station can be en- 
hanced without deterioration of the reception ratios of a 
control channel signal and a traffic channel signal im- 
mediately after use of the traffic channel is started. 
[001 2] The above and other objects, features and ad- 
vantages of the present invention will become apparent 
from the following description and the appended claims, 
taken in conjunction with the accompanying drawings in 



which like parts or elements are denoted by like refer- 
ence symbols. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

[0013] 

FIG. 1 is a diagrammatic view schematically show- 
ing a construction of a CDMA mobile telecommuni- 
10 cation system to which the present invention is ap- 
plied; 

FIG. 2 is a flow diagram illustrating a sequence of 
operations of the CDMA mobile telecommunication 
system shown in FIG. 1. 

75 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0014] A CDMA mobile telecommunication method 
according to the present invention is applied to a CDMA 

20 mobile telecommunication system wherein a plurality of 
radio base stations (100-1 and 100-2 of FIGS. 1 and 2) 
are disposed under one base control station (10 of 
FIGS. 1 and 2) and a control channel signal and a traffic 
channel signal from the base control station are com- 

25 municated between the radio base stations and a mobile 
station (200 of FIGS. 1 and 2). The CDMA mobile tele- 
communication method comprises the steps of transmit- 
ting, when a call is to be connected, an origination signal 
or page response signal (301 of FIG. 2) to which signal 

30 strength information of an adjacent cell is added from 
the mobile station (200 of FIG. 2) to a particular one 
(1 00-1 of FIG. 2) of the radio base stations which exhib- 
its the highest signal strength, transmitting, when the 
base control station receives the origination signal or 

35 page response signal from the mobile station through 
the particular radio base station, control channel infor- 
mation (303 of FIG. 2) used by the particular radio base 
station from the base control station (10 of FIG. 2) to a 
radio base station (100-2 of FIG. 2) of the adjacent cell 

40 jf the base control station discriminates from the signal 
strength information of the adjacent cell included in the 
origination signal or page response signal that the mo- 
bile station is present in a boundary region of the adja- 
cent cell, starting (304 of FIG. 2), when the radio base 

45 station (1 00-2 of FIG. 2) of the adjacent cell receives the 
control channel information (303 of FIG. 2) from the 
base control station (100 of FIG. 2), communication of 
the control channel by the radio base station of the ad- 
jacent cell in accordance with the control channel infor- 

50 mation, transmitting (305 of FIG . 2), when the base con- 
trol station (10 of FIG. 2) is to transmit a descending 
control channel signal to the mobile station (10 of FIG. 
2), the descending control channel signal from the base 
control station to the particular radio base station and 

55 the adjacent radio base station (1 00-2 of FIG. 2), trans- 
mitting, when each of the particular radio base station 
(100-1 of FIG. 2) and the radio base station (100-2 of 
FIG. 2) of the adjacent cell receives an ascending con- 
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trol channel signal from the mobile station (200 of FIG. 
2), the ascending control channel signal with a signal 
quality (307, 308 of FIG. 2) of the received ascending 
control channel signal added to the ascending control 
channel signal from the radio base station and the radio 
base station of the adjacent cell to the base control sta- 
tion (10 of FIG. 2), and selecting, by the base control 
station (10 of FIG. 2), one of the ascending control chan- 
nel signals received through the particular radio base 
station (100-1 of FIG. 2) and the radio base station 
(100-2 of FIG. 2) of the adjacent cell based on the signal 
qualities of the ascending control channel signals. 
[0015] When the base control station (10 of FIG. 2) is 
to designate a traffic channel for the mobile station (200 
of FIG. 2) which is communicating the control channel 
signal with the particular radio base station (100-1 of 
FIG. 2) and the radio base station (100-2 of FIG. 2) of 
the adjacent cell, the base control station (10 of FIG. 2) 
causes the particular radio base station (100-1 of FIG. 
2) and the radio base station (100-2 of FIG. 2) of the 
adjacent cell to start up a traffic channel (311 , 312 of 
FIG. 2) so that traffic channel designation signals (313 
of FIG. 2) of the particular radio base station and the 
radio base station of the adjacent cell are transmitted to 
the mobile station (200 of FIG. 2). Upon reception of the 
traffic channel designation signals, the mobile station 
(200 of FIG. 2) starts up a traffic channel (31 4 of FIG. 2). 
[001 6] The CDMA mobile telecommunication method 
and the CDMA mobile telecommunication system de- 
scribed above are described in more detail with refer- 
ence to drawings. 

[0017] Referring to FIG. 1, there is shown a system 
construction of a simple form of a CDMA mobile tele- 
communication system to which the present invention 
is applied. The CDMA mobile telecommunication sys- 
tem shown includes an base control station 10 which 
performs call processing control, radio/wire line control 
and subscriber management, and radio base stations 
100-1 and 100-2 which perform radio transmission/re- 
ception of a control channel signal and a traffic channel 
signal to and from a mobile station 200 and repeat the 
control channel signal or traffic channel signal to the 
base control station 1 0 over sound and control lines 50-1 
and 50-2, respectively. 

[0018] Referring also to FIG. 2 which illustrates an op- 
eration sequence of CDMA mobile telecommunication 
system shown in FIG. 1 , the mobile station 200 searches 
cell identification signals transmitted from radio base 
stations, successively stores a plurality of radio base 
stations which exhibit comparatively high signal 
strengths, and produces adjacent cell signal strength in- 
formation based on the stored radio base stations. 
[0019] Then, the mobile station 200 selects one of the 
radio base stations which exhibits the highest signal 
strength. Here, it is assumed that the mobile station 200 
selects the radio base station 100-1. 
[0020] In order to establish a cal! connection, the mo- 
bile station 200 produces an origination signal or page 



response signal 301 to which the adjacent cell signal 
strength information is added and transmits it to the ra- 
dio base station 100-1 . The radio base station 100-1 re- 
ceives the origination signal or page response signal 

5 301 and repeats it to the base control station 10. 

[0021] The base control station 10 calculates, from 
the adjacent cell signal strength information of the orig- 
ination signal or page response signal 301 which in- 
cludes the adjacent cell signal strength information, a 

10 difference in signal strength from the other radio base 
station 100-2 and discriminates, if the difference is 
smaller than a predetermined threshold value, that the 
mobile station 200 is in a boundary region of the adja- 
cent cell (302). Then, the base control station 10 trans- 

15 mits, to the radio base station 1 00-2 of the adjacent cell, 
control channel information (for example, a spread code 
for identification of the cell) 303 used by the radio base 
station 100-1. 

[0022] The radio base station 100-2 of the adjacent 
20 cell receives the control channel information 303 and, 
allocates and starts up a free channel as a control chan- 
nel according to the control channel information 303 
(304). 

[0023] Consequently, the mobile station 200 and the 
25 radio base station 100-1 and radio base station 100-2 
enter a soft hand-off state on the control channel. The 
soft hand-off state signifies a state wherein control chan- 
nel signals or traffic channel signals transmitted from 
two or more different radio base stations are received 
30 by a mobile station. Alternatively, it signifies a state 
wherein a control channel signal or a sound signal from 
a mobile station is received by two or more radio base 
stations. 

[0024] Then, in order to confirm that the mobile station 
35 200 can enjoy a service by the present system, the base 
control station 10 transmits an authentication request 
signal 305 to the mobile station 200 through the radio 
base station 100-1 and also through the radio base sta- 
tion 100-2 of the adjacent cell. 
40 [0025] The mobile station 200 receives the same au- 
thentication request signals 305 from the radio base sta- 
tion 100-1 and the radio base station 100-2 of the adja- 
cent cell, and consequently can compose them to en- 
hance the reception ratio. 
45 [0026] The mobile station 200 receives the authenti- 
cation request signal 305 and transmits an authentica- 
tion response signal 306. 

[0027] The authentication response signal 306 is re- 
ceived by both of the radio base station 100-1 and the 

50 radio base station 100-2 of the adjacent cell. The radio 
base station 100-1 and the radio base station 100-2 re- 
ceive the authentication response signal 306 and indi- 
vidually add signal quality information (for example, a 
frame error rate (FER), a bit error rate (BER), a symbol 

55 error rate (SER) or the like) thereof to the authentication 
response signal 306 and transmit authentication re- 
sponse signals 307 and 308 to the base control station 
10, respectively. 
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[0028] The base control station 10 selects, based on 
the signal quality information of the authentication re- 
sponse signals 307 and 308 which include the signal 
quality information, one of the authentication response 
signals which exhibits a higher quality (309), and com- 
pares a result of the authentication. If the result of the 
authentication is affirmative, then in order to allocate a 
traffic channel to the mobile station 200, the base control 
station 10 transmits traffic channel information 310 
which includes a spread code and so forth to be used 
in the traffic channel to both of the radio base station 
100-1 and the radio base station 100-2 with which the 
base control station 10 is already communicating in a 
soft -hand off state on the control channel. 
[0029] The radio base station 100-1 and the radio 
base station 100-2 receive the traffic channel informa- 
tion 31 0 from the base control station 1 0 and individually 
start up a traffic channel in accordance with the received 
traffic channel information (311 and 312). 
[0030] The base control station 10 transmits, in order 
to cause the mobile station 200 to switchably use the 
traffic channel, a traffic channel designation signal 313 
to both of the radio base station 100-1 and the radio 
base station 100-2. The mobile station 200 receives the 
traffic channel designation signal 313 through the radio 
base station 1 00-1 and the radio base station 1 00-2 and 
starts up the traffic channel (314). 
[0031] Consequently, the mobile station 200 enters a 
soft hand-off state on the control channel and changes 
its used channel to the traffic channel while it remains 
in the soft hand-off state. Consequently, the mobile sta- 
tion 200 enters a talking state (315). 
[0032] While the foregoing embodiment is described 
taking a case where it includes two radio base stations 
as an example, there is no trouble even if three or more 
radio base stations are involved, and the present inven- 
tion can be applied even where a radio base station is 
divided into sectors. 

[0033] While a preferred embodiment of the present 
invention has been described using specific terms, such 
description is for illustrative purpose only, and it is to be 
understood that changes and variations may be made 
without departing from the spirit or scope of the following 
claims. 



Claims 

1. A CDMA mobile telecommunication method for a 
CDMA mobile telecommunication system wherein 
a plurality of radio base stations (1 00-1 , 100-2) are 
disposed under one base control station (10) and a 
control channel signal and a traffic channel signal 
from said base control station (10) are communicat- 
ed between said radio base stations (100-1 , 100-2) 
and a mobile station (200), characterized in that it 
comprises the steps of: 



(a) transmitting, when a call is to be connected, 
an origination signal or a page response signal 
to which signal strength information of an adja- 
cent cell is added from said mobile station (200) 

s to a particular one (100-1) of said radio base 

stations (100-1 , 100-2) which exhibits the high- 
est signal strength; 

(b) transmitting, when said base control station 
(10) receives the origination signal or page re- 

10 sponse signal from said mobile station (200) 

through the particular radio base station 
(100-1), control channel information used by 
the particular radio base station (100-1) from 
said base control station (10) to a radio base 

15 station (100-2) of the adjacent cell if said base 

control station (10) discriminates from the sig- 
nal strength information of the adjacent cell in- 
cluded in the origination signal or page re- 
sponse signal that said mobile station (200) is 

20 present in a boundary region of the adjacent 

cell; 

(c) starting, when the radio base station (100-2) 
of the adjacent cell receives the control channel 
information from said base control station (10), 

25 communication of the control channel by the ra- 

dio base station (100-2) of the adjacent cell in 
accordance with the control channel informa- 
tion; 

(d) transmitting, when said base control station 
30 (1 0) is to transmit a descending control channel 

signal to said mobile station (200), the de- 
scending control channel signal from said base 
control station (10) to the particular radio base 
station (1 00-1 ) and the adjacent radio base sta- 
35 tion (100-2); 

(e) transmitting, when each of the particular ra- 
dio base station (100-1 ) and the radio base sta- 
tion (100-2) of the adjacent cell receives an as- 
cending control channel signal from said mobile 

40 station (200), the ascending control channel 

signal with a signal quality of the received as- 
cending control channel signal added to the as- 
cending control channel signal from the radio 
base station and the radio base station (100-2) 

45 of the adjacent cell to said base control station 

(10); and 

(f) selecting, by said base control station (10), 
one of the ascending control channel signals 
received through the particular radio base sta- 

50 tion (100-1 ) and the radio base station (100-2) 

of the adjacent cell based on the signal qualities 
of the ascending control channel signals. 

2. A CDMA mobile telecommunication method as set 
55 forth in claim 1, characterized in that, when said 
base control station (10) is to designate a traffic 
channel for said mobile station (200) which is com- 
municating the control channel signal with the par- 



5 



9 



EP 0 940 938 A1 



10 



ticular radio base station (1 00-1 ) and the radio base 
station (100-2) of the adjacent cell, said base con- 
trol station (10) causes the particular radio base sta- 
tion (100-1) and the radio base station (100-2) of 
the adjacent cell to start up a traffic channel so that s 
traffic channel designation signals of the particular 
radio base station (1 00-1 ) and the radio base sta- 
tion (100-2) of the adjacent cell are transmitted to 
said mobile station (200). 

10 

A CDMA mobile telecommunication system where- 
in a plurality of radio base stations (100-1, 100-2) 
are disposed under one base control station (10) 
and a control channel signal and a traffic channel 
signal from said base control station (10) are com- is 
municated between said radio base stations (1 00-1 , 
100-2) and a mobile station (200), characterized in 
that it comprises: 

means provided on said base control station 20 
(10) for discriminating, when an origination sig- 
nal or a page response signal from said mobile 
station (200) is received through a particular 
one (1 00-1 ) of said radio base stations (1 00-1 , 
100-2), from signal strength information of an 25 
adjacent cell included in the origination signal 
or page response signal, whether or not said 
mobile station (200) is present in a boundary 
region of the adjacent cell and transmitting, if 
said base control station (1 0) discriminates that 30 
said mobile station (200) is present in the 
boundary region of the adjacent cell, control 
channel information used by the particular radio 
base station (100-1) to a radio base station 
(1 00-2) of the adjacent cell; 35 
means provided on the radio base station 
(100-2) of the adjacent cell for starting, when 
the control channel information is received from 
said base control station (10), communication 
by a control channel in accordance with the 40 
control channel information; 
means provided on said base control station 
(10) for transmitting, when said base control 
station (10) is to transmit a descending control 
channel signal to said mobile station (200), the 45 
descending control channel signal to the par- 
ticular radio base station (100-1) and the adja- 
cent radio base station (100-2); 
means provided on each of the particular radio 
base station (1 00-1 ) and the radio base station so 
(100-2) of the adjacent cell for transmitting, 
when an ascending control channel signal from 
said mobile station (200) is received, the as- 
cending control channel signal with a signal 
quality of the ascending control channel signal 55 
added to the ascending control channel signal 
to said base control station (10); and 
means provided on said base control station 



(10) for selecting one of the ascending control 
channel signals received from the particular ra- 
dio base station (100-1 ) and the radio base sta- 
tion (100-2) of the adjacent ceil based on the 
signal qualities of the received ascending con- 
trol channel signals. 
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